Framea — Whalt ¢ il-_?

An ]aa_d—bea‘rfna structure c:omFosed c?— several membere

(or RBs) connected usina. pin joints such that ATLEAST

one member s NOT o two-force member.

muct have atleatt ome wulti-force

Tn other woro‘s) Bames

member, j.e. membex acted LUpon by three or more ‘Pames

% The forces oarve 8ene~rall& net directed o\ema. the

embers on (which +he>r act
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— SUFPO'H: A s also Finﬂed}

— GD 1s a cable

Tn contrast to frames, a tuss s an oss@mbly oF membere

where all individual membere oct as two- force Mmembers



Analasis of'- P‘rames

As prames are interconnected rn'aid bodies which include
mull'fPorce Cmore than -hoo—(:orce) members , the forces

ac’n’ng on each member are found by fso\oc’n'n% the

member with FBD and QPPlying the equah'ons GF stati’e

ecluilibriUm-
L Newton’'s 3rvrd law o@ action and reachon wust be

Care@ull& cbserved when YePreg@n-}-p‘na the ferces c72

interackon on the Se?a'ra?-e FRpPc.

e —

Next, we will write down bthe 8enerql cau\'ole\\‘nes \Qr
analyzing o brarme stucture , useful for so\vfna preblems

invo\vina @rames con{-o\'nina one Oy maoare muH—l'-—Fcrce membere



det’s take an examT:'le fo understand how 4o onalyze frames.

Sample Problem 6.6 L PEY ;
A 600-1Ib horizontal force is applied to pin A of the frame shown. Determine . s
o —

the forces acting on the two vertical members of the frame.
251t
Is it a Frame 7 (Alleoet one member must ©)D—
; 25 ft
be o wultforce "rnemloer> cle ﬂ
S‘l‘ra’ceay . 25 ft
E (e Eef]F =

0 Begin with FeD OF enhre frame to

l‘T\/ and determine all Hhe ~reachons

(Someh'mes e # of reachorn fixces
maabe greq’cer- than three equahons and we connet

determine them all 'rl'ahl- o«woy)

@ Then vyou omal\/ae Phe members se‘oam%ely onad rvetumn

in order to Jdeltermine the Y'emainina roachonk

Choose the enkre fame Por draum'na. e FBD
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and vee ecluah'ovl.s o{l Skahe
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x oand F, are et undle%e'a-minecQ'l

(De will new consider +he FeDs c{— Hhe members .

Mewbers AB and CD ave h:o—‘Pcrce members
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600 -—,-s—rq@— = 600 + E, + Fap €080 + F,pcos® =0
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> et Fe =12 (cow B —@
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Feo +1=Fy =0
a-s -1000
Ex =7 =< —Fap O + Fop sin® -Fy =0
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i)ZME =o = - (ecoa)(ic) - Q:he. cos@) (o) - Q:c.p Cos®) (z5)=0

S 10 Fap + 25 Fep = - 13 (600) (16) — &9
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Usina_ ond
Fap = —l040 l‘o% Use in = Ex= 10801k

Feo 1560 b

Noewe Hat Ex fis o\e{-@rmfneoo) vse @ e oblmin T

Fx = (080 — 600 = <4go lb



Gui‘de\\'nes ‘FOT anqlazing (e} #rame shucture

1y Dvaw FBD of the entire fame: To Hhe extent paseible,

vee ths FBD to caleulate the veachons atbt the cupports

&> Dismember the %rame) and draw on FBD dF cach membenr

3> First consider the %wo—'?-orce membere

¥ Equal and Opposite forces apply to each two-force member

ar the Fofnb where it s connected 1o ancther member
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* ILf vyou comnot decide whether the member iz in tension

oY COmFression, assume Hhe member (s in tension.
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% The forces on the two-force 3

FAB
member wust have the

Same unkKnewn maan'l tude
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A> Next consider the mulH——Foree " embers
For eoch of the members, show all the forces och‘na o
the member | includ\'na, aPPlfed loads, veachons, and internal

forces ab connechons.

4o\> here o multi-force member is conmeated Yo o
buoo- force member | apply & {force o the multi -force
member that is equal and opposite to the force  dvawn

on the FBD OF the {-too—?orce vember

600 Ib
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=
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7.5 ft 2.5 ft
P D—
> Fep
o
CH Fop 5 ft
2.5 ft
# O E q o) F_r_
x F,
IEU TF!, = 1000 Ib

4b> Where a multi-force member is connecled +o omothen
wmult-force member, use horizontm| and vertieal componenk
to vepresent the internal forces at that point . The direchon
onad maan'r\—udes ot these Porces maybe unknouwn, and afier you
cheese a direction ; you must apply equal £ oppesite fovee

cum‘:cmenl's te other mulb-forte member.



5y Determine the inlermal forces os well os any veachtons

that you have not clreody Found

50> FBD of each multi-force wmember will give you

Pree o.Cru'\lfb-r\'um e:luah'ons

5b> To sim\:“% Your solution, seek o way to write an

equa’n'on fnvo\-vina, R sl'nale vnknown -

¥ 1F you can locate o l:c;in'l‘

where all but one c?— He

bnknown force Cmm]:onen}s

intersect, you can svm up

Hhe wmoments about that poeint




¥ Iﬁ all unknown ‘Fm-ces exce‘oi— one are Famllel , You

Con Oblain an equation In o sfnale unknowr loy summl'r&

Porce Coraponents in o direchon _h. b the fred {orces

5c> Cince you ar]oi['rarila_ chose the direchon OF the

unknown chces, you cannat determine whether your

quess  Loas r(ah-‘t— or  Lovong, untl the soluton js complete.
1If the guess of— divechon wat wrong then the cigm

oblamed after soluhon will be neaah\re, aad vice

Versa .



'ﬁ-uss ~> ohieh shuctures can be called husses

* Tﬁey congist af- slender sh-on'ahi' members

¥ The wmembers are cennected ab He end:s orF each other

by pin connections

¥  ALL MmMembers o? a tuss skuchire arve -l-wo—-f-'o'rce

members (in contract 4o frames)

Two-force member Multi-force member

(a) A truss bridge (b) A bicycle frame

A Fﬂp\‘cg'l buss  consisk of .Si'fafahl-

members connected ot joints , and

— Sh’al‘ahk members modeled os

two - force members

—  Joinks wmodeled as pins |
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AD lusses ve 2D brusses

AD Truge: Enbre buss lies in eme P\ane and He

O.Pp\l'eo\ ‘FOI'C‘E’S lfe_ in H‘\e sSame PIQ'ne

30 Truss:  Non-planar huss, aFPh'eoQ force system 18

(also called no\q—P\anar‘

space hruss)

2D (plone) huss

2D (spaced bruss

Note: AWl extesnal leade are aFPh'ecﬂ ol ng — never

amjwhere between oy at the end:s oﬁ’— Hhe wmembers

In tis course, we ore 8oin8 to be \ookina at 23D plane

brusses on'ha, \



udepd Gf ey

Since all members are Sh-an'ahl' and two-force memberse
Jc’rley can either be in ComPTGESfO‘h ov tension or may korn

out to be zero-{orce wmembers

30 kN «—¢@ 5> 30 kN Tension

30 kN —g %— 30 kN Compression
F=o0 «C o>—> F=0 (Zero -Fo'rce
memb?r)

l> & ndin soppart veachons
Ana\Hsm‘s oF husses — a iF
S

Q> %’nd\'na member «Po'r-ces Cin all

of them ov some of Hﬁem)

There are *two methods -Pcr analngna_ husses:
> Method of jeints = e for ‘%hdma’ Borces in vnembers
loy usina static ec(u'tlibrfum dF
each Pin iofn'l'
Uses onlg tweo @3ui[ibﬁ'um equahons Zfx =0 , ZFfy =0

PreF?\’feo, when '?\'no“fnj forces T ALL wmembere



3y Method of sechons: s Fo-r %’ndina member —Forees by
Usin%. stahc ec'uilfbvium OF o poxt

of bruss

Takes ao\van'\-cge of e =M, =0 (moment q'n) os well

Preferved eohen -Fino‘ina. forces in some specific members



